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APPENDIX VIII

COLIECTION OF SUBJECT HEADING LISTS, CLASSIFICATION
SYSTEMS AND OTHER INFORMATION

I STATINTL
F\.

Summarx.

Approximately six weeks werec devoted to personal visits
to a numbher of estab:lishments. A brief account is given of
each of these visits and lists are provided (see Appendix B)
of material which was either collected for immediate use or
noted as being of eventual interest.

Visits to the Patent Office and to the Welch Medical
Livrary of Johns Hopkins University provided an opportunity
to become acquainted with their use of IBM equipment in
studying problems of classification and indexing.

Organizations Visited

September 26 - October 11, 1951

U. 8. Patent Office - (B. E. Lanham, Classification
Examiner, and George Leibowitz, Patent Examiner). Most of
the time during this two-week period was spent at the Patent
Office, thoroughly studying the mechanized indexing research
project there. Background on the problems peculiar to patent
examining was provided by the following: "History of Classi-
fication of Patents" by M. F. Bailey and "The Classification
of Patents (2nd Revision)", a publication of the Patent Office,
and two papers presented by the group before meetings of the
Divigion of Chemical Literasturc of the ACS, nemely, "The Use
of the U. S. Petent Office Classification in Chemical Searches"
and "Mcchenized Searching in the U. 8. Patent Office". Many
long and fruitful conferences were conducted by Mr. Lanhem. A
complete report of this study of the Patent Ofiice system is
attached as Appendix A.
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U. S. Dept. of Agriculture Librery - (Ralph R. Shew,
Librarisn). A morning wes spent at the library discussing the
Rapild Selector with Dr. Shaw. The advanteges of the machine
were enumerated - speed of serrching and lnstantaneous repro-
duction of desired material, for example. Dr. Shaw said he codes
his material randomly, that is, he assigns consecutive numbers
to bibliographic entries arranged alphabetically. These numbers
are then entered on the code half of the film, adjacent to the
micro reproduction of the materisl. Sesarching for combinations
of concepts necessitates multiple searches, one for each
concept desired. There docs rnot seem to be much study underway
on coding possibilities, but research is being done on improving
the machine itself - speeding up the photocopying process, simpli-
fying the input program, etc. Dr. Shaw showed us the Selector,
and ran a test pattern for us, ‘

National Buresu of Standards - (W. A. Wildheck, Physicist).
The group studying basic instrumentation for scientific research
bricfly outlined the program they are undertaking to classify and ¢
index the subject matter of their specialized ield. Doctor
Keinath is compiling a dictionary of instrumentztion under
their direction. Our discussion was short and incomplete.
Mr. Stern, information director, is interested in the develop-
ment of now machines for searching the literature, and Dr.
Wildhack 1s interested in our terminology studies. It would
be edvantageous to plan enother visit with these people in the
near future.

National Institutes of Health - (Scott Adams, Librerian).
At luncheon with a group of methods-rescarch people and the librarien
of NIH, classification problems and philosorhies were discussed.
The project of the Research Planning Council which attempted to
identify the content of research in variocus loboratories and
classify it by methods of research was cutlined. Personnel of :
the Council felt that discussion with || 2bovt classifica- STATINTL
tion and organization might help this project in its work.

Navy Library - (Mrs. Rut h Hooker, Coordinator of Navy Libraries).
The filing system of the Navy's libraries is peculiarly adapted
to the libreries' problems and their use by Navy persounel. As
Mrs. Hooker explained, they arc "showrt on science and technology"
but strong in such subjects as military toctics and naval history.
Mrs. Hooker suggested that we write to the Secretary of the Navy
requesting a copy of the Navy ¥iling Manual, which has the standard
subject herdings for edministration, Navy history, military sclence,
logistics, etc., as uszd in the Department's installetions.

Rescarch and Development Board - (Cedric Flagg, Technical
Informetion Office.) The personnel et RDB were most helpful in
answering queries concerning subject heading lists and classi-
fication schemes. Mr. Flagg and Mrs. Helen Brownson nede
available & largc supply of such material, which was c¢xamined
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and noted for our acquisition. (See Appendix B). The RDB
hes en IBM system which operstes witn confidential material.,
Mr. Lowry, librarian at the Army Library, was also visited in
the Pentegon. He expressed great interest in ocur program of
rescarch.

Library of Congress, Navy Rescarch Section - (Robert Bray,
Assistent Director). Mr. Bray and Mrs. Janet Snyder provided
a large collection of meteriael, most of which had already been
located elsewhere. A few valueble naw references showed up.
(Sec Appendix B). The make-up and processing of TIP, Techni-
cal Informetion Pilot, publication of the Scction, was described
ard shown in detail. Also, the services of the Scction in
answering requests for inforuwation about Navy resesrch projects
was discussed. Mr. Bray is continuing to send pertinent refer-
cnces to us. He suggests our bibliography of subject hending
lists, glossnries, etc., be printed in SLA Washington Chapter
Notes, for possible additious by members of the Chapter.

Netional Paint, Varnish and Lacguer fssocintion - (Robert
Ware, Librarian). This is an iuteresting example of =2 trade
sssocintion library, small and highly specialized but very active.
Mr. Ware mede aveiloble copies of the subject heading list he has
compiled for the irdustry and its informetion facilities.

Chemicnl-Biologicel Coordinstion Center, Nntionul Resenrch
Council - (Welter R. Kirner, Dircctor.) The chemical and
biological codes developed by this Center for use on punched
cards in correlsting deta were explained and illustrated in a
series of informnl discussions with Dr. Harriet Geer, chemist,
and Mrs. Anne Willioms, biologist. The CBCC was started in
1946, and scrves as a clearing agency for corrclating data on the
biological action of chenicals on biological systems. Data is
gathered from threec sources: new chemicals sent out by the
Center to testing agencies, unpublished date secnt to the
Center by cooperetirg.agencies, and date published in Jjournals.
No searching is done except in znswer to questions sent in to
the Center.

The chewicsl code, published by the Nutional Research, Goun-
¢il we "A Method of Coding Chsuicals for Correlation and Classi-
fication" was based on the work of Frear and Seiferlc. The
biology code, entirely new, has beeu deve loped through five editions,
and the Tinal form, which seems most satisfactory, has not been
published yet.

The Center assigns & serial number to the chemicals as
received. This numper is entered on the cerd in which the
chemicel code for tuec compound is punched, end on the card on
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which the codes for biological zction are recorded. Since the
serial number is also cntered on the originsl data sheets in

the master file, all material dealing with a compound is quick-
ly found.

The Center operates its system expertly end efficiently with
IBM standard tabulating equipment. Mr. Ballard, who manages the
machine operations and card files, demonstrated the particular
menner in which he handles his cards. At the present time, the
chemical structures of sbout 30,000 compounds are recorded on
IBM cards. Mr. Ballard pre-files the cards under each of the
chemical group codes uscd to describe the complete structure.
Since there are on the average five groups per compound, the
chemical file now contains approximately 150,000 carxrds. The
biological code file, much newer and therefore much smaller
at the moment, is clso pre-filed according to scctions such as
action, organism, tissue, orgen, etc. Pre-filing insurcs
that a smaller number of cards need to be handled in answering
any question. As & matter of fact, some questions can be
answered by eye-scanning e smell set of cards in one of the
pre~-filed sectious, or by compsrison of one such batch against
another, without recourse to machine selection at all. Pre-
filing also cnables multiple-facet questions to be answered
in spite of the limitations of the standord tobulating equip-
ment which is used. For example, & structure with groups A
and B can be found by sorting for Group B on all cards pre-
filed under group A.

4.
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Orgnnizations Visited

October 17 - October 19, 1951

Engineering Societies Library - (Ralph Phelps, Librarian).
This well-cquipped library scrves menmbers of the societies and
visitors. The card index file is large and arranged by subject
cutegories. There 1s also an alphabetical index and an author
index to wmeterial held by the library. The subject headings
of the classified index might prove helpful to us as a sup-
plement of other subject heading lists.

H. W. Wilson Company - (Charles J. Shaw, Editorial Staff).
The Wilson Counipany, publisher of various guides and indexes
to periodical literature, maintains its own printiung estublish-
slent in conjuncticn with its editorizl offices. Thelr subject
headings, maintain=d in active files rather than as printed
lists, were for the most part too general and non-technical for
our interest. The visit to their building was interesting for
general information sbout their asctivities.

Enginecring Index - (George Poock, Staff Member). This
was another visit of little irmediate profit but of general
interest. Mr. Poock was intrigued by the scope of our research
project and inpressed with its possibilities. He reviewed the
rcferences to subject heading lists, classification schenes, and
glossaries of terms which we hed collected. His opinion was
that we had gatherced all the important materisl, but promised
tec send on to us any further references which he might find.

N. Y. Public Librury - (Thomas Thomson, Science-Technology
Division). The card files of the Science-Technology Division
vielded a few more references for our subject headings and
classisication schemes lists, (Sce Appendix B), and our bib-
liography of glossaries of terms and scientific dictionaries
was immeasurably helped when Mr. Thomson showed his personal
card file of glossaries. This ceollection, which occupies two
standard file drawers, has complete references to works pub-
lished up to about fifteen years ago, and incomplete uotes about
more recent acquisitions. Imcomplete in this connection means
that such data as the name of the publisher or a summery table
of contents might be lacking from the card. The collection
includes scientific and technical books which have glossaries of
terms includcd in their contents, as well as complete dictionaries.
Mr. Thomson perndtted copying of pertinent reforences from the
file (See Appendix C), and promised continucd lLelp at any time
we wish to call upon him.
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Calco Chemical Division, American Cyanemid Co. - (Miss
Betty J. Cole, Librarian). This industrial library is very
well organized end maintained by Miss cole and her staff. They
use standard card files and alphsbetical indexing which proves
satisfactory for them. However, Miss Cole said many scientists
maintain individvwal punched-card files at their desks. As for
subject heading lists, Miss Cole felt we had obtained all the
important rei'erences. She provided a copy of "A List of Sub-
Ject Headings for Chemistry Libraries" for our collection,
end later sent excerpts from her own subject heading list,
sections which she had expanded and modified for the library's
special needs. This will be of interest to us as we work
with various sections of our own subject heading list.

-6 -
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Organizations Visited

October 22 - November 1h, 1951

Welch Medicel Library - (Dr. Senford V. Larkey, Librarian).
Lt Welch Medical Livbrary attention was devoted almost exclusive-
1y to their subject heading list which was belng compiled for
the "Currcnt List of Medical Litersture', published at the Army
Medical Litrary. The terminal report of the project, dated
Januery 31, 1951, describes the scope of the research in
medical litersture to be undertzken, s well as the background
and nced for such research. But at the time of my visit, the
subject heading list to be used from Jenuary 1952 on was being
readied. This provided an opportunity to work along with
Dr. Larkey, Miss Field, and Mr. Garfield on this phase of the
work. It wns extremely interesting and should be of usc to
us in our study of subject headings.

The six-polnt program of the group at Welch can be out -
lined as follows:

1. Colleclion and organization of headings from
various sources into card files.

2. Study znd enalysis of hecadings as they are used in
printed indexes.

3. Investigation of scope ana intervrelationship of
headings as shown in classified errangements and
in categories.

L. Tests of their velidity and appropriateness in ac-
tral indexing.

5. Amalgemetion of headings frow various sources into
2 tentative basic stendard list.

6. Development of canons and procedures for the main-
tenance of such a list.

(The souvces and the indexes mentioned included those of the Army
Medical Library as well as of Welch.)

The subject heading list had been compiled and sent to AML
for evaluation and corrcctions (Step #4), which were then incor-
porated into the list. This ecntailed alteraticns of end additions
to the file of stendard IBM cards from which the printed index is
nade. Use being mede of various card operations - punching,
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verifying, interpreting, reproducing, and sorting of cards -
was studied.

The project is now using standard IBM tabulating equipment,
but intends to switch soon to the #101 Statistical Machine. The

latter affords greater possibilities in sorting and selecting
cards.

The subject heading list contains main headings, sce
references, sece also references, and also X and XX rmfcrences,
which nrov1dg tracers back frow the see and see also references.
The layout of the cards is eas follows:

Main headings start on column 1 with no other
punching on the card.

S refcrences start on column 1, have & doutle space
before and after the "s", the number "1" punched in
coiumn 51, and the subject referred to repeated from
column 58 on.

S& references start on column 3, have o single space
before the subject referred to, "2" punched in col-

umn 51, and the subject referred from starting in
colunn 58.

X cards start on column 5, have a double spacc
before the subject referred from, "4" in column
51, and the subject referrcd to starting in column

58.

XX cords start on column 5, have & single space

before the subject referred from, "S5" punched in
column 51, and the subject rgfrrrea to starting

in colwm 58.

The XX Laros were reproduced automatically from the S84 cards
by "cross-over" of the matsrial from the right-hand side of tlhe
SA card to the left-hand side of the XX card and vice versa. At
The same time the reproducing machine punches the letters "XX" in
colunns 5 and 6. But the X cards had to he reproduced menually,
because the machine could not be set to stop after each word
before the letter s, since the words ware of varying lengths.

The file is kept in seven alphebets, maln headings, seg
references, etc., all of which can be interfiled mnchanlcally in
order to get =z completely alphabetized file from which a printed
1ist can be made. This file will be kept up to date with eany
corrcctions or changes originating ot the Army Medical Library.

-8 -
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Future plans for the project at Welch Medical Library
irclude study of the terms on this list by categories, for
further developmcnt of principles and procedures. This
category study will then lead to development of a code
punched cards, for searching of literature references.
crpirical manner in which the project is being carried out is
noteworthy. It would be most interesting to return to Welch for
further study of their work.

for
Th
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Organizations Visited

November 15 - November 16, 1951

Special Libreries Associctlon, Headguarters. A morning
was spent at the offices of SLA, studying the file of subject
heading lists and classification schemes which is malntained
for the use of members on a loen arrasngement. The references are
submitted to the central file by members who have needed, for

_their specialized files, unique terms or arrangements of terms and

who have drawn up such lists to fill their wants. OSeveral new
references were added to our list (Appendix B), which we can
borrow as we need them,

Columbiz University School of Library Service - (Miss
Darthula Wilcox, Librarian). The trip to Columbia yielded
many good references to background and methodology material
for the field of subject heading and classification work. Miss
Wilcox made available a thesis entitled "An Analysis and Evalua-
tion of Subject Heading Lists Used in Special Libraries in the
New York City Area.” It had been submitted by Doris Balef toward
her master's degree in June 1951. Her many references to text-
books and journal articles sbout subject headings (See Appendix
B) will prove of great value to us. The thesis was well written
and very intevesting in its conclusions and recommendations
concerning subject heading lists.

- 10 -
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Qggﬁndix A

The Potent Office classification system was designed to
focilitite searches in the prior art to determine patentability
of new applications. In general, patents were clagsified as to
use or function of the object or composition of matter described.
Due to the overwhelming muabor of patents issued and the hewllder-
ing variety of disclosures in them, scarching has become a most
dif¥icult end time-consuming task. After the patent examiner has
evaluated the new application and decided just what kind of
prior art should bc reviewed, he rmust spend many hours scarching
through what he considers the most litcly place in the existing
classificatior scheme where pertinent material uay be found.
Besides the pnssibility of a pertinent patent being placed in an
urusual "pigeonhole” due to some unusunl cluims, the exsminer
must contend with strictly hurman errors due to the tiresome
routine naturc of the searchirg joob.

The possivbility of eliminating much of this routine work
wos studied in = mechanized search project at the Patent Office.
It was recognized that mechanical metnods could not, and should
not be expected to, elimiuste all the work neccssary in the
exarination of patents. However, it wes hoped to appreciably cut
down the time required for searching patents in order to locate
the pertinent oncs. This tirne was estimated as 60% of a patent
exominer's working day.

The existing classification scheme encompassing 300-0dd
classes and over MBO00 sus-classes, though unwieldy, has proved
an cffective searching aid. Originally, the classification was
done by someonc not versed in the art, and glaring errorg wWerc
mede. Lack of clesr logic and cognizence of the ultimate
purpose of the system nade 1t difficult {for subszsquent users.
Over a period of time &ll but 12 of the classes in the system
Lave becn redone, ut ieast in some detail. IF sub-classes became
too large, they were broken up intc several smeller subclasses.
The practise hus becn to break up & subclass containing more than
100 pateuts. If a whole class proved unsuilablic, 1t was completely
rodone.  Modern classcs nre arranged so thot in moving down the
clagsificetion system on: procceds from product to process for
moking to apparctus used in making. Within these orders of
superiority subclasscs are s¢t up in decreacing order of thie
couplexity of subject matter embracad.

It wes decided to alter this system for mechanized searching,
rather than work out o completely new one. For oxauple, there was

g
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no adequate method in the old system for finding compositions

of matter per se, spart from their functions or use. The ncw
system records individual ingredients and emplcys a punched-
card machine to correlatc and to combine these in scarching for
compositions. (Compositions of matter are defined as physical
mixtures of two cr more ingredients generally adapted to a
particular use.) Alsc, the conventional classification requires
that some one aspect of an ides be sclected as a basis for
classification of the idea. As the clssses dealing with chemi-
cal compounds in the Patent Office system progressed from most
complex to most simple compounds, and any compound went into the
first level to which it could be assigned, the conventioral
classification provided ro direct means for conducting generic
searches. For exanmple, amino phenols were unambiguously pleced
under amines, but how could one find all possible phenols? The
mechunized system offers the possibility cf using the multiple
vicwpeint, in which substances are designated to as many charac-
teristics as rcquired. Then machine searching is directed to
any one or several cheracteristics.

Generic seearching is of great significance in patent
exemining. An exeminer must search for disclosures analogous
to or of the seme genus as the subject matter of the specific
clainm under consideration. The new system is bullt up of
schedules, that is, of ordered lists of concepts or categories.
Thesz schedules, with their terms arranged in decreasing order
of complexity of subject watter, are designed to show generic-
specific relationships. HNumerical codes are assigned to the
catzgories in logical ecquence, so that assignment of a code
to a subject automaticallv mokes availoble a2ll terms generic to
that subject, and at the sam: time indicates its relationship to
other cotegories In the schedule. A secticn of the schedule
dealing with organic chewical structures illustrates this

point.
Heterocyclic Compounds i313
Lzoles 1313 2512
*¥Thiazcles 1313 2512  1hk23
Hetero Sulfur 1313 3412

Five-Membered Ring 1313 3412  1k23

*¥(Thiazcles are included under zzoles, anc not hetero-sulfur
compounds, in accordsace with the "degree-of-complexity" rule.)

The codes 1313 2512 1423 and 1313 3412 1423 show the terus
generic to the specific subjects, and also the relation of one to
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the other. The schedule also makes possible the inclusion
of new subjects in proper relationship to the rest of the
category.

The Paten® Office mechanized search project decided to use
the IEM #101 Statistical Machine, rather then standard tebulating
equipment. The latter imposed the restriction of fixed fields
on & card, which limits the amount of material which can be coded
per cord. The system of unit cards wes studied, wherein one
card contains only one item of informetion. It was decided, due
to the nature of patents, that such a system would involve an
enormeus number of cards and excessive handling of them, The
rroject nmede unusuel use of the coding possibilities openzd up
bty the 101 machine in that codes were punched horizontally
rother than vertically on the cards. Then as many encoded
subjects as desired were punched over as many cards &8s needed,
yielding great freedom with relatively few cards and little
handling. 11 cards pertaining to a single disclosure (unit
of inferustion) in a2 certain patent were tied together with the
cotent mumber. A "last card" signal in column 1l on the card
£o1ld the machine that all cards of that series hac been scanned.
Separcte disclosures within a patent were treated as separate
units, but all such disclosures were tied to the one patent
by the pateut seriel nwuber. Therefore, the separation was in a
senez mechanical rather than actuel.

The Patent Office group selected eight sub-classes from
Cisss 167, dealing with nedicinel compositicons of matter, to
usc in conducting experimeuts crn mechanlzed searching. For
thess suuclasses o schedule wae drawn up, arrangiug the subject
material as (a) inorgenic ch2uical compounds, (b) organic
chemical compounds, (¢} & ccmoizx schedule covering botanical,
zoological, mineral and supylenentary ilentifications, and (&)
functions. To these categories or definitions were attached
aunerical codes, showing inherently the generic-specific
reiationships of ibe schedules. £ unib code is o single code
referring to a category in the schedule. £n item code then is
either o single unit code or the group of unit coedes which
adequetely index o subject irom multiple viewpoints. For
excmple, the item code for chloroform always involves the unit
code for its composition, trichlorometnanc, and may, in addition,
roquire the unit code for its function as » solvent in 2
composition.

The eight sub-classes contained a total of 4l patents which
the mechine secrched in 43 minutes. There were 1843 cards with
6,272 items (uuits of iuformation) encoded upder 18,650 unit
codes. The average speed of search was ninety-five patents per
minute. Tae average number of cards per putent was 4.2, ond the
averuge nuaber of items (units of information) per petunt was 1h,
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The types of questions which can be answered by this system
were thorcughly esnalyzed end tested. Such questions are charac-
terized below.

I. Upit code 4 when no code less than the code indicated
but all codes incented thereunder are desired.
(Frem genus to species but not frowm species to genus).

II. 4/B/C - These wiits may be anywhere, but all 3 must
be icund if tre patent is to be accepted.

III. & or B or C - These units also may be snywhore, but
the presence of any one 1is satisfaciory.

1v. (:/BfC) or (D/E/F) - Type II plus Type I1I simultan-
eocusly csked.

v. (&fBfC) or (A/BfD) - Like Type IV but with duplication
in the alternstives.

VI. A/Bﬁc, where each unit 1s in diffcrent item groupings.
i signal punch in column 12 was devised for dis-
tinguishing items ore frowm another. Then within an iten
- sny one of the cudes may be selected provided the other
ingredients are found in other items.

VII. (4BC) combined in the same item. This is the iuverse of
VI, end restricle the scope of inquiry t> greater speci-
ficity. A z.urclelr can synthesize an enormous nunber
of senevio and us,enaric torms by combining wit codes
in ihiv way.

VIII. AfB, as sevarete codes, when thoy ere present as items
B frd B. Tne nocnane secrches for A and B separately.
Tf 44 finds ) in the item code 4B, then 1t gearches for
P and cen ancwer the guestion. But ir the codes were
punched iuto the card as BA, the machine recognizes
thz B and sturts scerchiap for unit code A. When it
cennct be fourd, the fact thet the conditions were ful-
filled would 1ot be detected. Several tentutive
rethode of solving this problem wore suggested, such as
¢ sequential arrangement of the codes to predeteraine
Lheir order in a scries, or special wiring and machine
hanuling.

1Xx. (&nc) # (DEF) - An extension of Type VII.
X. (aBc) f (4BD) - in extension of Type IX, where it

is werecly necessary for the mechine to recogrize
the saue code more than once.

< 14 -
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XI. (ABC) or (DEF) - Similar to Type III.
XII. (ABC) or (ABD) - Also similar to Type III.

XIII. (AB no C), when an item multiply-defined is wanted
provided it does not contain the unit code C.
Generic searches select ABX but here a scarch can
exclude certain undesirable merbers of the genus.
This ellows more versatility in synthesizing
generic terminology.

A problem unique to patent exemining, and of great im-
portance, is the problem of alternatives. Petent disclosures
often state that one of several compounds may be added to
another of several, in making a composition to serve a specifilc
use. That is, A, either 1 or 2, may be added to B, either 3 or
b yielding mixtures 1£3, 1Ak, 2/3, and 2/4. In machine search-
ing of such unit codes care must be taken to avoid false combina-
tions, viz. 142, 3/4, 1/2{3, 1/2/hk. The problem is not 4iffi-
cult when close alternatives carry the same code for either one
would be selected but not a combination of both. The proolem
lies more in the realm of coding rather than of searching.

The so-called "Markush Problem" is particulerly trouble-
some in scarching. Markush claims are directed to some class of
compounds for which no standard chemical term exists. In such
cases, the patent disclosures cannot group all possibilities
under a single heading. Typically, the Markush claim involves
the following wording, "X where X is selected from the group
consisting of --~--". For exumple, if a patent claims as
alternatives the two compounds

yd "'\_I /\«
| COOH  and ( g- CHg, it
k’i. Y/

cannot te clussified with patents dealing with all pyridines,

for thet group is beyond the scope of the patent, Such a

patent has reference value for all the alternatives covered, but

it is impractical znd sometimes impossible to code each alternative.
A tentative solution is to add a special signal punch for sub-
groupings under an item representing a Markush formule. From

cach sub-group containing codes for one of the variables a single
code would be seclected. For example, when & formula R - X is
disclosed, wherein R is either A, B, or C, and X is either D

or E, the signal arrangement would be as follows!

-15 -

Approved For Release 2000/08/25 : CIA-RDP57-00042A000200150013-8




Approved For Release 2000/08/25 : CIA-RDP57-00042A000200150013-8

ADDITIVE ALTERNATIVE
ITEM SIGNAL SIGNAL SIGNAL

I & R

D

W x

W E] B

i E
Item signel punched et the group of codes for o single
compound.

Additive signel at the end of each group of alternatives.

Alternative signal punched next to each varisblec.

Only one of the alternative signal codes would be selected
frow ench additive signal code. That is, A/D or AfE would be
selected but not AfB or AZC. Only broadest ccdes should be
used, so the machine can make combinations.

This type of card could not be used with the ordinary sesrch
cards. Usually the most specific code possible is used, but
not with Markush formulae. Any combinations within such formulae
neetirg the request for = single compound would not be selected,
due to the difference in coding. Perhaps two different cards
decks will be needed, one for geunerzl cases and one for Markush
situations. Then a complete search would call for examination
of both decks. Further attention must be directed to this
problem,

The success of mechanicel searching of patents was analyzed
from two different points of view. First the effectiveness of
machine searching versus manusl searching wes compared. All of
the patents found by skilled examiners were found by the machine,
plus certain others. For those selected a very detailed study
of pertinency was made, from the second point of view, that is a
comparison of actusl performance versus theoretical performance,
Of the pertinent patents selected, 99.6% hed subject matter
sntisfying the request in the disclosures and/or the claims.

The rest (0.4%) had such subject matter in prior art references.
Nen-pertinent patents were selected becausc of various errors.
3?.2% of these were accounted for by inaccuracies in analysis

of subject matter, 26.3% were due to misjudgment in defining the
scepe of the search, 20.6% due to defects in the schedules and
the accompanying coding system, and the rest, in decimal %'s,
were errors of & clerical nature. So it is seen that, aside from

- 16 -
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these clerical errors, the fault lies with the abstractor or
the schedule. The abstractor's errors were due to fallure to
show two distinct disclosures, or due to the trouble already
discussed with slternate disclosures. Schedule errors were

due to ambiguons or inedequate sections of the present form

of schednle. This type of mistake, most frequently encountered,
can be remedied by revision and definition of the schedule.

The mechanized indexing project Jjust discussed used patents
dealing with compositions of matter for its subject material.
Future research must be done with patents dealing with processes

and apparnatus. It is thought by the team that the broad relation-
ships involved in such patents can be provided for by modification
of the methods employed already. Further study must slso be given
to the problem of abstracting patents pricr to coding. It is a2
process of skilled interpretation rather than merely listing words,
Some of the questions to be answered are: Should ilnherent
preperties be encoded? A guiding principle with respect to
significant inherent but undisclosed properties is needed. Cen
the various reactants and intermediates employed in a process

be reccorded as compositions of matter? Cuan mixtures of ingredients
with each of all possible solvents be described? And, of course,
the complex puzzle of how best to handle alternatives, including
Markush formulae, needs cencentration and intensive research

for its solution.

- 17 -
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lfopencix B

Sub ject Heacing Lists and Classification Scremes

Government Sources

*[ist of Suject Headings, 2nd edition, The Litrary of Congress,
favy Rusearch Scction, Washington - August, 1950.

*Steaderd feronsubicel Indexing System, Institute of Aercnautical
Sciences for Ceutral Air Documents Orfice, sAugust, 1949,

Arny Medical Librery Classification, lst editicn, Woshington -~ 1951

*Standerd Comaudity Classification, Weshington - 1943-19hL,
susplement to vol. 2 (10k5) - rcvised vol. I (Dec. 19L6).

Subjuct Headinegs for Technical Litraries, U. 8, Deptv. of Commercse,
Office of Technicel 8crvices  Junc, i947.

Subject Heading List for Navy Research Livreries, 3rd edltion,
Nevy Dipactment, washington - April, 1946.

*gut ject Hoaddngs for the Index of NACA Putlications, Hational
Ldviscry Comittee on Aeronautics, Waskington - August, 1949,

Prcliminery Covreistions of GSIS =rnd N.Ci Subject Hezdivgs,
Wasnington - May, 1951.

Suhject Headinms Used in the Dictionsry Catalugs of the Librury,
5th c¢dition, Library or Congress, Subject Cataloging Division
1948.

Preliminary List of ATI Subject Headings, Central Air Documents
Oftice - Sept., 194G.

*3ubject Hendings Us«d in the Catalogs of U. 8, atomic Energy
Commission, Technical Iaformetion Service, Osk Rifge - July, 1G51.

it e o it e e v ¢

Bescarch Projects Clagsification Index - Office of Experiment
Stations, U. S. Dept. of fgriculture.

Uniform Project System - Administrative Regulations, Amendment
T, U. 8. Dept. of Agriculture (June, 1950).
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Non-Gevernment Sources

Subject Headings for the Information File, compiled by M. O. Ball,
H. W. Wilson Co., N. Y, - 1951.

Subject Headings, Quarterly Cumulative Index Mcdicus, 2nd edition
Imerican Medical Association - 1949.

Uniforn System of Medical Classification - Defense Research Board,
Dept. Nat'l. Health and Welfare, and Armed Forces Medical
Services - Canada (1950).

*Metallurgical Literature Classificaticon, by American Society of
Metals and Special Libraries Association - 1950.

¥A List of Subject Headings for Chemistry Libraries, Special
Libraries Associastion - 1945.

*Subject Headings in Physics, M. J. Voigt, American Library
Association - 1944,

b _System of Classification for a Pharmaceutical Library, E. J.
Heath, Massschusetts College cf Pharmacy - 1926.

Systematic Code fur the Relative Decimal Classification of
Electrochemistry and Allied Subjects, A. L. Voigt, Zurich - 1905.

Subject Headings for Aeronautical Engineering Libraries, Special
Libraries Association - 1949. '

Teutative System of Subject Headings for Literature cf Military
Science, Frewont Rider, Cunulative Digest Corp., N. Y. - 1922.

War Subject Hendings for Informaticn Files, 2nd edition, Special
Libreries Associations - 1G43. ‘

Short List of Subject Hecdirngs, compiled by Heather Sherrie and
Phyllis Mander Jcnes, Sydney, Angus and Robertson - 1950.

Subject Healing List in Cumulative Index to "Metecrological Ab-
stract publ. by Amcrican Meteorological Scciety, Boston.

Clessified Schemes and Subject Headings List, Loan collection of
Special Livraries Association - November 1951.

From this colloction:

Ordnance Research and Development Subject Heading List,
‘Mildred E. Kirkpetrick, Aberdeen Proving Ground - 1947,
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Non-Government Sources (cont'd.)

Air University Library List of Subject Headings, Air
University, Maxwell Air Force Base, Alabama - Sept., 1950.

Lviation Subject Headings, Agnes Guutreaux and Mary
Lally - 1949

sdditions & Revisions for Subject Headings in Recent
Aeronautical Literature, Willard Kelso Dennis - 1946.

Classification Scheme of the Bibliography of Agriculture,
U. 8. Department of Agriculture Library - 1946.

Subject Heading List (Air Conditioning), Carrier Corp.,
Syra. N. Y., 19Lh.

Classification Scheme for Welding, Air Reduction Cou.,
Inc., 1945. "

Outline of Classification for Technical Files, Aluminum
Laboratories, Ltd., 1945,

Decimal System for Classification of Chemical Research
Qggggpnts, Calcott end Maurer, Americen Cheniczl Society - 1948.

Foundry Literature - Punched-Card Code, American Foundry-
men's Association - 19h8. '

AIA Standard Filing System, American Institute cf
Archifects, washington - 194C. '

Clessification Scheme, Department of Chenistry Library,
Harverd, 1946.

Clessification Scheme Used for Organic Chemistry, U. S.
Rubber Co.

Library Classification System, Combustion Engineering Corp.

Classification Used in Resecarch Library, Eastman Kodek Co,
Rescarch Litrary. '

An Electrical Engineering Classificetion and Index,
(teorgc Parson

Subject Headings, International Hervester Co., Technical
Library Advanced Engineering Department.

Suggested Scheme for Classifyiqg‘Military Units of U, S.
Army, Michael S. Koch - 1948,
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Non-Governument Sources (cont'd.)

Science Classificetion, Eli Lilly and Co. Library.

List of Subject Headings, No. Carolina State College of
hgriculture & Engineering, School of Textiles Library - 1949.

ggperal References

Specinl Iists of Subject Headings, Henry Black, ALA Cataloger's
ond Classiiior's Yearbock - v. 9, pp. 53-67 (1940).

List of Subject Headings with Practical Suggestions for the
Boginmer in Subject Heeding Work, M. E. Sear, 6th edition
rcvised by B. M. Frick, H. W. Wilson Co., N. Y. - 1950.

Subject Headings in a Special Library, Anvor Barstad, "Special
Titraries - v. 30, pp. 1(-150 (1939).

Library Conference on Bibliographic Organization, University of
fibrory School - 1951. (Raynard C. Swank, pp. 187-199).

Clussification - An_lptroductory;Manuml, Margarct M. Herdman,
Chicego, 4lA - 1947.

Prown's Subject Clussification, J. D. Stewart, "Revue de la
Bormentation - v. 17, fasc. 3, pp. 56-63 (1950).

Subject Heedings, J. E. Pettee, H. W. Wilson Cc., N. ¥. - 1946.

Subject Hcadings in Special Libraries, A. O, Hanson, "Special
Tibrarics” - v. 37, Pp. 31{-322 (Dec. 1946).

*Uaiversal Decimal Classification, abridged English edition,
Britisn Stenderds Institution - 1948.

Technical Livraries, Their Orgnnization and Menagenent, Special
Tibrarics issociation - 1951.
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Appendix C

Dicticnaries snd Gleosserics of Terms

General Scientific Subjects

*Webster's New Internaticnal Dictionary, 2nd editionm, G&C
Mcrriam Co., Springiield - 1950. ’

A List of Glossaries in the Fields of Science snd Technology,
compiled by Bernice Simpson, John Grexer Library, Chicego,
1936.

A Dicticmery of Scientific Terms, bth edition, Henderson and
Herderson, van Nostrend Co. - 1949,

Dictionary of Technicel Terms, 8th edition, F. 5. Crispin, Bruce
Publ. Cc., N. Y. - 1G47.

*Concise Chemical and Technical Dictionary, Harry Bennett, Chemical
Publ. Co., N. Y. - 1O47.

Dictionary of Scientific Terms, C. M. Beadnell, Wetts & Co.,
Lomlon - 1943,

*lrckh's Chemical Dictionery, Blskiston Co., Philadelphiae - 1944,

¥New Gould iedical Dictionary, edited by Jones et al., Blakisicn
Co., Pniladelphia - 1949.

Condensed Chemical Dictiopary, bth edition, F. M. Turner, editorial
director, Reinhold Publ. Co., N. Y. - 1950.

A Technological aud Scientific Dicticnary, Goodchild and Tweney,
G. Newnes, London - 1906.

4 Dictionary of Chemical -Terms - J. F. Couch, van Nostrand Co.,
M, Y., - 1G20.

C. T._KingZUtt‘s Chemical Encyclopnedia, Tth edition, R. K. Strong,
editcr, van Nestran® Co.y No Y. - 1946,

Enrineering Terminology, Brown and Runner, Gillette Publ. Co.,
Chicegoe - 1939.

Chemical Dictionary, F. H. Canpbell, Chemical Fubl. Co., N. Y. - 1942,

*¥Chambers' Technical Dictionary, edited by Tweney end Hughes, Mac-
millen Co., N. Y. - 1G48.
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General Scientific Subjects (con't.)

New Dictionary of Chemistry, Stephen Miall, Longmans Green & Co.,
London -~ 1949,

Dictiocnary of Mathematics, C. H. McDowell, Mathematlcal Dictionaries,
London - 194%7-19k4g,

Etymclogical Dictiunary of Chemistry end Mineralogy, Balley and
Beiley, Edward Arnold and Co., London - 1529,

*American Illustrated Medicel Dictionary, 2lst edition, Dorland
and Miller, Saunders Co., Philadelphia - 1G47.

*Dictionary of Technical and Scientific Terms - Interim Editionm,
Signal Corps Engineering Lab. (1947).

Mathematics Dicticnary, Glenn Janmcs, Digest Press, Van Nuys,

Celif. - 1G49.

Andel's Mechanicel Dictionary, N. Hawkine, T. Andel and Co.,
N. Y. - 19k2.

Tllustrated Technical Dicticnary, Maxim Newmark, The Philosophical
Library, N. Y. - 194k,

van Neostrand's Scientific Encyclopedia, 2ad editiocon, van Nostrand,
Inc., N. Y. - 1G47.

Engineering Encyclopedia, 2nd edition, F. D. Jones, editor,
The Industriel Press, N. Y. - 1943,

*Dictioncry of Bicchemistry and Related Subjects, W. M. Malisoff,
Editor, The Philosophical Library, N. Y. - 1943.

tie Condensed Chumicel Dictionary, 3rd edition, T. C. Gregory,
editor, Reinhold Publ. Co., N. Y. - 1942,

American Standard Definitions of Elcoctrical Terus, publication of
Americen Institute of Electrical Engireers - 1942.

Encyclcpedia of Chemical Technology, edited by Kirk and Ovhmer,
Interscience Encyclopedin, Inc., N. Y. - 1948.

#Stedman's Practical Medical Dictiousry, i6th edition, N. B. Taylor,
cditor, Williams and Wilkins Co., Baltimore - 1946.

Scientific and Technical Abbreviations, Signs and Sywbols, Aimmerman
nud Lavine, Industrial Research service, Dover, N, H. - 1948.

List of References to Abbreviations, Cuntrasctions, asnd Conventiocnal
Symbols, prepared ror the Military Intelligence Service Larnguage
Section, U. S. War Dept. - 1942.
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Specialized Topics

Glossary of Terms in Nuclear Science and Technology, National
Re¢search Council Conference, American Society of Mechanical
Engineers - 1950,

*Dictionary of Guided Missile Terms, U. S. National Militery
Estatlishment, RDB Public Affairs Press, Washington - 1949,

Thorpe's Dictionary of Applied Chemistry, 4th edition by Thorpe
and Whitely, Longmans Green and Co., London - 1937-1950.

Materials Handbook, Tth edition, edited by G. S. Brady, McGraw-Hill
Co., N, Y. - 1950,

Asphalts and Allied Substances, Herbert Abrsham, van Nostrand
Co., N. Y. - 1929. (glossary in contents)

*A\ Dictionary of Biolegy - Abercrombie, Hickman and Johnson,
Penguin Bocks, Englend - 1951.

*§ Dictionary of Science - Uvarov and Chapmen, Pernquin Books,
England - 1951.

*Handbook oi Elementary Physics - R. B. Lindsay, Dryden Press,
N. Y. - 19k6,

Automcbile Engineering, Amcricen Technical Socicty, Chicago -
1931. (glossary in vol. 6)

Casey Jones Cyclopecia of Aviation Terms, compiled by H. L.
‘ Willioms, McGraw-Hill Co., N. Y. - 1946,

The Airplane, B. Bedell and T. Thompson, van Nostrand Cc., N. Y.
1930, (glossary pp. 329-359).

Americen Petrnleum Industry, Bacon and Hamer, McGraw-Hill Co.,
N. Y. -1916. (glcssary in vol. 2).

Use of the Microscopc, John Belling, McGraw-Hill Co., N. Y.-
1930. (glossary in contents).

Elements of Highway Engineering, A. H. Blancherd, Jchn Wiley
& Sons, Inc., N. Y. - 1915 (glossary in contents).

Meterclogy for Mesters and Mates, Charles H, Brown, Brown Son
and Ferguson, Ltd., Glasgow - 1937 (glossary in contents).

Wings and Weather, A. L. Chepmen et el., Pitman Publ. Co., N. Y. - 19A5.

Approved For Release 2000/08/25 : CIA-RDP57-00042A000200150013-8




Approved For Release 2000/08/25 : CIA-RDP57-00042A000200150013-8

Specialized Topics (cont'd)

Principles of Color, J. H. Bustanoby, McGraw-Hill Co., N. Y.-
1947 (glossary in contents.)

Californie Natural Rescurces, Division of Mines Bulletin #]18
(glossary of geology).

Dictiovnavy of Metuls and Their Alloys, 3rd edition, F. J. Camm,
G. Newnes, London - 194k,

Electronics Dictionary, Kelson Cocke and Johns Markus, McGraw-
Hill Co., N. Y, - 1945.

Refercnce Book of Inorganic Chemistry, 3rd edition, Letimer and
Hildebrend, Mecdillon Co., N. Y. - 1951 (glossary in contents).

Glossary of Water and Sewage Control Enginecering, C. L. Bougert,
editor, Awerican Soclety of Civil Engineers - 1949, -

*Glossary of Physics, LeRoy Weld, editor, McGraw-Hill Co., N. Y.
193'f. (cut of print).

A Student's Dictionary of Psychological Terms, hkth cdition, H. B,
English, Harper and Bros., N. Y. - 1934,

Dicticvnary of Modern Economics, B. J. Horton, Public Affairs
Press, Washingtor - 1948,

b Gl)Eery for Photogranhy, Frank Fenn@r, Z2iff-Duvis Publ. Co.,
Ghiceg: - 1939,

A Dictiouary of Geolugic Terms, C. M. Rice, Edwards Brother, Inc.,
Arn Arbcr, Mich, - 1940.

Plastics Dictionary, T. A. Dickinson, Pitman Publ. Corp., N. Y.
1948,

Stunderds - Definitions of Terms and Symbols, frequent publi-
caticn of The Institute of Radic Ergineers.

ixg Glossery - Institute of Radio Engineers, Electronic Cumputers
Comrmittee, W. Y. - May 1950.

Powder Metallwgy, G. G. Gouetzel, Interscience Bubnshers, Inc. -
1949-1950. (glossary in vol 1)

Giossory of Terms Used in Telecormmunications, British Standards
Asscciation - 1943,

Callaway Textile Dictionery, W. L. Ceruichael, Cellaway Mills,
LaGrange, Ga. - 194T.
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Specialized Topics (Coat'd.)

Building Trades Dictionary, H. H. Siegele, Frederick J. Drake and
Co., Chicago - 1946.

Dicticnary of Applied Physics, Sir Richard Glazebrook, MacMillan
and C>., Londen - 1923.

Glossary of Paint, Varnish, Lacquer and Allied Terms, Ray C.
Martin, lmericen Paint Journal Co., St. Louis - 1937.

Flectrical and Radio Dictionary, leslie O. Gorder, American
Technicol Society, Chicago - 19LkL.

Glossary of Shipbuilding and Out-fitting Terms, W. J. Eddington,
Cornell Meritime Press, N. Y. - 1943.

Dictionavy of Paper, American Paper and Pulp Association, N, Y.

1940.

"Herdware Age" July 25, 1940, p. 706, glossary of arms and
ampunition terms.

"Mining and Geolcgical Journal”, January 1940, pp. 120-127,
glossary of geclcgical terms.

"The Draftsman”, November 1943, p. 29, glossary of shipbuilding
terms.

"0i1 apd Petroleun Yearbock', 1936, glossary of terms used in
petrcleun industry.

The Hew Military and Naval Dictionary, edited by Frank Gaynor,
Prilosophicel Library, Inc., N. Y. - 1951.

Definitions of Iron and Steel Terms - Mercantile Metal and Ore
Cerp., N. Y.

Glossary of Terms in Atomic Fnergy and Nuclear Physics - American
Medical Lssociation - June 15, 1943.

Interim Definitions and Standards for Shock and Vibration - Nevy
Rosoarch Lab., Washington - May 1048.

Dictionary of Architecture, Dora Ware and Betty Bestty, G. Allen
and Unwir Ltd., London - 19k,
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